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(54) PLASMA DISPLAY PANEL 



(57) Abstract: 

PROBLEM TO BE SOLVED: To improve brightness and 
reliablity, even in the case of a precise cell structure 
by overcoming problems of dielectric strength on a 
plasma display panel. 

SOLUTION: This plasma display panel has a front surface 
panel 10 provided with a front surface glass substrate 
11 on which a first electrode 12 is formed, and a back 
surface panel 20 provided with a back surface glass 
substrate 21 on which a second electrode 22 is formed. 
At least either on the first electrode 12 or on the 
second electrode 22, dielectric glass layers 13, 23 
which are sintered using glass powders whose average 
grain size is 0.1 ^m-1.5 ^m and maximum grain size 
which does not exceed three times of the average grain 
size are formed. 
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1 

[It*i52] ^^mtmit^^ 
^ ^ |& ^ CO V ^-r 6 r ^ $^^l#^|fi: t ^ 
If 1 IE«(?5X^X-rx >f -^^Xl^-r >'<-^/K 

[if 3 1 mi (Dmm±i^^fi^^ti±mMi^:^'7:^ 

i%tUT. (PbO) 4 5fiS%— 6 5SS 

%. ^^M^ Oa ) 1 om*%— 3 ofi»%, m 

it^m (s i O2 ) 1 ofii%— 3 ofi»%. mt:^^^ 

Zy^M. (CaO) 10fii%. mtTJ\y^^ 

^M, (AI2O3) Ofi»%~3fia:%;6^?>^^^r 20 

[if^«4] fltjffi/^^^w*^. ^^biS (PbO) -^>ft: 
(B2 O3 ) -e^jkfe^ (s i ) -m\:::^^^^> 

3 0S»%^T-«^^i^:^c-<— b Srm 1 <^ll1^-tl-^ 

g:j®L/cf^. 5 6 ot:-5 9 o°cx-^^bx#b 

t Sr#®t^5iS*iii ^fct^2tE«cc7)X^X-^ 30 
[ft 5 1 mi (7)mi^Ji{-?i^^^tt/cfl«^;^'^:^ 
*%t bx. ^^titf:^-^:^ (B i 2 O3 ) 3 5fia%— 

4 5fi»%. gE^fLM^S (ZnO) 2 5Ki%— 3 0*» 
%. ^^kffl* (B2 O3 ) 1 7^4%— 2 5Si%. 

it'm.m (s i 02 ) 5S*%--i os*%. g?^t:>^/i^v^ 

(CaO) 3 84%-^! ofii%/6^fe^?'^^r tSri^ 
m 1 ^ if *^ 1 ^ fc 2 fEtt(?^X^ X-^7^' >^ X w-r 

^^^/K 40 

[If*ri6] t^^Oa^^^^^^l. ^^fLtf;^-^;^ (b o 
3 ) (ZnO) ~m\L'm^{ b^ 03 ) 

i\L^m (s 102) -S^>fL;^7yvi/!>A (CaO) 
/bn— Xifia%-2 Ofi»%§r^^fca t:'^^;^— 
H/ci-<-;^ h&mim®±i-^^b. ^j^Lfcf^. 5 7 

5°C~5 9 O^CT'^^L-r^fett^r t Sr#®i:t-^>» 
*iSl. 2, 5£OV>i"n:0^1xIIS«cC7>X"yX-^T'-r XX 

50 
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2 

[Ii*ig7] ^S^N^yl-f^. (PbO) 6 0m 

7 0S*%. ^^t:ffl9*( B2 O3 ) 1 0S4%— 
2 Ofifi%. (S i O2 ) 1 0fi*%~2 Ofi 

»%. ^^t;^/vv'c>A (CaO) om»%— ioa*% 

^5Krm;55 0. iMin'-O. 5 ju iiKO^jti^^J^^' (T i O 
cDm^_hfcM^L. ^j^b/c#. 5 5 0°C-5 9 0°CT- 

[if*^i8i mi t?:'mi^^m2(OBi^^;5s^ (Ag) 

tL;^^135fE«(7:>X^X-rxV ;^Xu-r-^<^yW 
[0 0 0 1 ] 

ft:^ 3fe g::S:t>*pm»;:^' ^ ^ ^ W^^^t:) * S Sr lEl o X 
[0002] 

H^^X^X-r^V^XW;i^;^v>bi^rv^^o ^(^5 
CRTf^. • PJK^^^^^XX^X-^T^V ^Xl^ 

m^mM^'P^S:<. IgKWJE^^Sv^^ v^5i^:rL/cttl6§r 

:h.tc^bx. X^X-r-^^;?^Xi/-r t^. ^iijci(7:>ll^;55 
"srtgxfet?. t'X{^4 0^>^^^^;^(OSSp"p^5M^^:H 
XV^a («?iJX-ti. r^^tg$t^:fj 1 9 9 6^2^-^Vo 
I . 1 6, N o. 2 7^"— v^) o 

[0 0 0 3] [ll7ti. t**(^SgftM (ACM) <^^X^X 
^^5 2c0^ffi$r-^AyXSI«ft:::^'^^il5 3;^5?l^^$tb. 

rcoiim^;^'^^^5 3<o^ffiSr^>fli^^*-t>v':>^ (M 

gO) fimft:«:«S5 4;?|5^^XV^^o 

5 3ti. =i>'7"*>-if(7>i!l^§r'r^^^fe@2 M m~ 1 5 

[0 0 0 4] 5 5 ^^W®:5^f^^S«'t'^c^:t?•^/^'^/^Xl/ 



3 

[0 0 0 5] 

fc;65l 9 2 O X 1 1 2 5 ^/^"9. KixhtV^t^. 42 
0- ISmmXO. 48nim'efe5o 
rcDfci^. lir/VCOffi^S^-iO. 0 7 2mm^ 

^^4\fi;^Bzy'rU\f^Yfmvtct^K. '^M<dntsc lo 

(H^^6 4 0 X 4 8 0{^, Ki/ht^V^O. 4 3 mm 
XI. 2 9 mm, l-t/V(OffiS0. 5 5 mm^ ) tlt.^ 
-r^t. 1/7 — l/8 0^^;^)^$i:^j:5o 

[0 0 0 6] t¥oT. y^/V;5!.^5/^cO^^-r 

rT^V^:7'^^^T>^K-r v^^-^^J 1 9 9 7. Vo 
1 . 6, pp. 7 0) o 

[0 0 0 7] ^fc. i*mmi^'t'^^t?-b^^«M0^SEB6^^^ 

[0 0 0 8] tz.^m. v^^^m^tix\^^^mt.^^:^-s 

5 0-6 0 o°C(^fim<^:^'^^ (^>(t:«&*;^'^;^^/^t^ 

(D^^:^^2 ^m-^l 6 fimtX^^^fc^. 5 5 0 — 65 

^)b"CV^^ #M^9- 5 0 7 6 9^^$B) . 

[0 0 0 9] ^^-ib-^A.. ilS<$:*0^?&-^t°>'2}^— 

^6 5 o°cjeJi_h"eJKj6g-r^<7);55^v\ L;6-L. 

t^. mmumx^^ I TO. Ag, cr. cu^^m^*: 

tLTV^5 #^¥9-5 O 7 6 9^^$B) 0 

-r;5;5^mi^tRiSb^j;v\ #:>fb'S;655 5 0-6 0 0°cco 

iSv:^m^. 5 5 0-6 0 0°CXJ^^U. 

5 5 0-6 0 O^CX^^-rai:. ^f&^^ffim:^^^ 
®1^tt^S^^-r^#;^b.'^>:i^4 5 0-5 0 0°co 5( 
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[0 0 11] rcOi:5^^2^«ati:i-5rtX% -51^^ 
tOSii^i:^^»ffitt^Of^±^^[goTV^^o b;6-b. 
r(Oi5^^2g«^(tXti. Wm^:^'^^^5 3. 5 7Sr 
<^j5gi-5XS;^>'-^^l^^i:^a^^'9 1 5 n mi^Tc^^ 

[0012] tfh\z.Mk.X. t^*c9:7'^X-^T^^ ^:7°v 
^ ^^;^;>rv.{^: joV^-r ii. 1^ 7 (c^-f J: 5 5 2 

D^r Kl/;^S1^5 6;6^^tt-?tl.tflffi:=^'^^*^5 1S:T>* 

W^;^f^;^^«5 5±j-1^K^tb-rv^/cfc:i6. a^. m 

1^5 2. 5 6;d^^«<^:;tf^:^^5 3. ^ 1 \m\^^<DW-^ 
3. 5 7lC*3tj-^S1^5 2. 5 6cDMIi2Xm#;i^^F>^6^ 

[0 0 13] z.(Df^m^M^'t^f-^\^. mMhmmw 

5 O 0 — 1 O 0 O 0 Acoj?^ 
X?i^^t'5*-fe:65M^^nTV^^o b;6-L. 

^^^#fenXV^;t^V^ m^VX. i|#MBg6 2-194225 

[0 0 14] ^rx^^P^tl. z.(D^b^^WMM&(om 

[0 0 15] 

:^<0®=tl-bi-^ ^i^5g£@^^0. lAtm— 1. 5//m"eS 

±n.^t-^^n.^(os\^^m^^^^^^'M'7:^f^^m\^^xm. 
[0 0 16] mi^irt^R)^:^^^ bi^i. mmw- 

[0 0 17] ^fc. Z,(D^oK^mW^ti^^t^<. "^(0 

^:b-^fz.iS^y^fm^^m^^^hX. 

;65[^-bb. b;0^43^ffl:ft:^'^-^S^ 1 5 /X m:^Tt-bT 

[0 0 18] :^'^;^;^^coSL@Sr/M:^K b. 

) 0. 5 mtATXi^— i-^*b/ciKflSd^#&>tL6/ci^). 
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5 

JE ± §r m 5 w i: T ^ 6 o 

[0 0 19] -^fc. mmi^m^n<^^^t\^x<^x. 

[0 0 2 0] 1^ 

i^^gt^cT:* 3 X. ^j; V ^ o :>tf ^ ;^ 

[0 0 2 2] mMm2um(D:^mmn. is^y^m-. m 
>f tiie^ ytf ^ t s^^t^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

[0 0 2 3] If*JS3tBtc(7)*^Pjt^. 

^i$:§rl 0 omS%^ LT. mtf^ (PbO) 

4 5mfi%-6 5fii%. 03 ) 1 om 

»%-3 Ofii%. (S i O2 ) 1 0fi»%~ 

3 0S4%. ^>fl:::*/Vv/T>^ (CaO) ifiS%--lO 

®?>fbr7V^:=^^-^ (Al^Os) 0fifi%~3 4C 

[0 0 2 4] r:nt^<ttLH\ t^Jffi''^-^/V'^-*5V^-C. 

[0 0 2 5] if*3S4|E«cO:*:^PJt^. tilffi^<^-/V;?)^s 

(PbO) -^^M* (B2O3 ) 
(SiO^) -^^t::;^/^^^/^^^ (CaO) 

;=^l&i*:^5^4 5fia:%-7 Ofi»%ts ^^/l/^?^^^- 5' 
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X 1 fi»%— 2 0 fia% ^^Ajfd a - ^ t'^^::^— b 

^i^^^iM^T-s 5 34%— 3 ofi4%i:r-1f^^ti.:rc--^ 

h§rl|lc^mil±t-M*L.. ^j^Ufcft. 5 6 0^ 

--5 9 o''oxm.j&\^xnhn^mj&t bfct><7)-efo^, 

[0 0 2 6] rnt-ina. tuffi^<^Vl-l-*5V^T. 

[0 0 2 7] 5 tE«c(^*%P.«fi. IS 1 <^m@-bt- 

J5g;5>;65. :^^^1 0 Ofi»%2r LT. ^^^tf^"^^ (B 
isOa) 3 5afi%~4 5fi»%. ^>(t:^#& (Zn 
O) 2 5fia%— 3 0fiS%. ^-fM^ (B2 O3 ) 1 
7S*%-2 5fiS%. ^^b:^* (S i ) 5fifi% 

-io£»%. ^>fl::::tf/v^/i^A (CaO) 3fiS%~i 
0 fifi%;6^ b ^'i: 6 J: 5 ^> ^"^^^ 
[0 0 2 8] ^;rLtcJ:tLtf. 

[0 0 2 9] if*ri6lS«c(D;*:^P^S^. m^^<^^^t^. 
m^L^^^-^^ (B i2 O3 ) -^>fbi£#8 (ZnO) 

^M*( B^ 03 ) -mim^m (s i o^ ) -^>fb;^?/v 

v-^^J^ (CaO) ;?)-^>7te:5;^f^;^*&^^!S;5^5 5SS%~ 
6 0 i: . ^^/v-feyvn X 1 fifi%— 2 O S»% 

--4 Ofii%tT*1«^$nfc^— ^ b§:^im^iit-M 
:^L. ^J^b/cfg. 5 7 5°C-5 9 O^CX^^^LT^#e:> 

[0 0 3 0] i^^Di^^-:^=^yl-^-*5v^x. 
[0 0 3 1] mi^-^i wM(oi^^m\^. mm^<^^\-t^. 

(PbO) 6 0K4%— 7 0*1%. 
B2 O3 ) 1 0S»%— 2 oS*%. g^^b^^ (S i O 
2) 10SS%— 2 0fifi%. ^i\L^J^^^^'>J^ (Ca 

o) ofi*%-i oS»%^^b=^=e'5^ ^tf^^ioosa 
MmO^^b^^V- (TiO^) ^^fl^^. ^^/Wir/wn- 

fg, 5 5 0°C-5 9 0°C-C«^Lrt#btt5«^i: Lfc 
[0 0 3 2] rtbtci::rLtl\ WS^^-^.'VI-JdV^T. 
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[0 0 3 3] ii*iS8iB«c(o*^p^ti. mi<Dmmtm 
2<Dmmtm§: (Ag) mmxh^x^Ki.±i^(Dxh 

[0 0 3 4] &lT{-> ;^^P^toJSSi^ov^T^at^'t-5o 
h^o rod] 1 t^*5VNT. 1 onmm^<^y\-xh^ . y 

m2(Dmmt L-x<DT V)y:^mm2 2 fis^;^'^^ 
m2 st^m-r^o 

[0 0 3 51 m^Mmx 2(D^m^s^ m^MW. 20 
t^^t. m^mmi 2 tr v\-^:^mm2 2 t<Dm<Dn 

[0036] (^1) C=£S/d 

^/c. m^mmt 2 tr vi^:^mm2 2 t(Dm\^mu^ 
n^mf±^^. ^^Mmi 2 ±<DmMi^^^'7 1 3t^ 

[0 0 3 7] (^2) V-dQ/£S 30 

[0 0 3 8] o^^). flS^^:^'^:^gi 2. 2 2cDi?$ 
[0 0 3 9] ^t::fl«*^:^'^;=^^ 1 2. 2 2<D 40 

[0 0 4 0] ^r.x-:*:^pj#fc(^. mmi^mi^i^m^n 
[0 0 4 1] mM(Dmm'] m i j: 5 \^:^mm 
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ji^f}^3-ofm^^rix\^^^t^. mm^^i-^^ (r) . m 

(G) . W (B) CD^fe^^7t-f'5i?/l'^^#t6:id?'J^n 
[0 0 4 2] :i(^PDP(0«J5fe§rl^^Pi{-I^P>^t-a^. HI 

mum m^MU) 1 2tmj&^thx\^^^o ^j:^. 

mW^. 0^LXV^/i:V^;6^. I TO-^S n O2 CO^P^m 

oXV^^, ^LT. ^co^ffi_blc. ^^^^;6^0. In 
m~l. 5 Mm-r*S:^fe^:i5^i^fe@^^3^S$rr;l/^V^ 

tix\^^^o :ioiim^;^'^^S 1 3ti. «:^^i4x-a 

[0 0 4 3] ^fcWS''<^>'i-2 0 i::4^v^Xfi. ^^^/^J^:?' 
bt"=^ct?-^W®:=^?'^^S^2 1 \'^u:^mM2 2 

TfeSrSM-ra^^b^^^^ (T i O2 ) A^(D^ 

;5^0. lMm~l. 5 M m-eg:^SS;5^^i^;fe@c7)3fg 

^2 3;65?F^^$nxV^^o ^bt-s PS^2 4t. R. 
B#^(5:)^7t*S2 5 ^^Sga^tbXV^^o 
[0 0 4 4] LT . tuM^^^/V lot Wffi/^^/l- 2 0 

o ^<or^t^?i^^$tL^J^«^FH^3 0rt(::ir$:m:^^^:6SitA 
[0 0 4 5] rcT^PDPtl. j^Tt-^t-J: 5J-bT^^M 

[0 0 4 6] tilffi^<^/V 1 0 (Dj^f2^ : HUffi^^-t-zV 1 0 

mm:^^'7:^Mmi ii^ikmmm m^mm) 12^ 

fpj^feb. ^(Dm^-t^MMi^:^^^^Mi sxm^\ 

mmAi\^^mm 1 4 ^^i^^-t-^ r ^ t;:: x^xi'^m^^o 
mMi¥:^'^^mi Sit., w-^^^-^^o, i/zm—i. 5 

-CfcoT. ^co$^>(L'^.;6S5 5 0°C)^T<Ot>(?:)Srfflv>rf^ 

[0 0 4 7] m9,mm(Di'fm^<>^^x) m 1 <ommt 

i.X(DiknmUi 2n. )^T<?^J: 5(-b'CmjE;^'^>^.S 

ui i\^nm^^o lIl4^fflv^/^;^l5bI^p^^5o 

[0 0 4 8] ^T. I^m (a) {^^-rtft®:^^^;^^^! 

i±{^. (b) {::^^J:5f-l¥^o, i2//mcoiTO 

:^^<y^mx^m^B^'r^o tcom. (c) t^^-rj; 

^\-y:tVUiy:^hms2^mf^L'. (d) tc^t" J: 5 
(c-e;^^ 8 3^fflv^T7fe^8 4 §r R^.tt-T 5 ^ t J: 19 . 
:7;^ b y y>^'*^:7fefcx. (e) t^^-fJ: 5 t-^i i s o 
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m^mmk. mc<y:^yv y^^yym^x. tiso// 

m<DA %^<y^'7 4 >^8 6 §r I TO%M^ 5_tlCff$^b, 

( f ) 5 1-^ 1 (omuh \.'x:(Dmmwm i 2 

[0 0 4 9] (^mft:::^^^ ^St^^'^^t^oV^X) mMW^ 

[0 0 5 0] ^-r. e^Jx-«. PbO- 

B2 O3 - S i O2 - Ca 02^>tf^:^) v^cn?/ h ^ ic 
7V C^!|X.«. (S^) ;^^/-^v->'M HJP300-0 
2S] SrfflV^r. ^^W^i)^0, l/zm-^l. 5jL/m{^ 

:^'^-Xja5^4 5mS%--6 5S»%t. zn-f^yV-fe/Vri — 

^/c(^r^5' y/viSflB^ifi»%-2 oms%§r^l> 

[0 0 5 1] *{^. r(^-<— h^;^f^;^S«i 1. M 
0 o°c-6 5 o°c-e^^^5o 1 3c7)ii: 

[0 0 5 2] L/-;5^oX. ^wTi^. fim^>^'^^^i 
[0 0 5 3] (CVDSt-J:^<^^^«^?l^^(--^^'"^) 

>'"^X-rCVDffi) &ffiV^X. (10 0) ffi^/ct^ (1 
10) ffigfl[p]CO®?>fb-^^'-^v/^7j^ (MgO) 
mM^. /c^X.fll- 0 M m(^i?:^^-?i^J5ig't-^o CVD 

[0 0 5 4] 0 5 1^. ^mm 1 4 s^?F^^-r^!^^-fflv^6 

CVDKg4 0(/)^BSIl!Xfo5o r<OCVDge4 0 ^ 

fl. I^c vd:S.t^:7*'^X-^c VDt7)v^Tt^^^f 9 ^ ^ 

X^^^>(7:»XfooX. CVD^g*:i$:4 5 04^l^ti. 
mS^li 1 2 1 3 §rff$^ b/cfluffi;^^^ 

1 1 &iD!lft^6 t-^a5 4 6;55l^ttbn. CVDlSg* 
<$:4 5rtt^#^^W4 9X?^EEX^a^ 5^-?ioXV^ 

[0 0 5 5] ^/c. CVDi^g;*:^*:4 5(0*iC:7'*^X-^ 

4 1a, 4 1 btiA r:;^';^3r^^--<x^ ^^yrxfc5T 
ji^^zy [Ar] ;^f;^^. r/.ft?t,^^l::^4 2 . i 
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4 3 Srft^ LTC VDig^;*:i$:4 5 i^l^itj^^^ >b(7)Xfe 
6o m<L^4 2. 4 3Ji. #fSM 1 4 ^?i^^-r^/ci^O 

Bt^^ a r :^;^^>^^4 1 a , 4 1 b ;6^6> A r ;:^';<Sr5fc 
^iAip:L^le:J:^X. ^o^Jg^i/— h §r^^$-^XC 
VD^e;*:{^4 5tC52|i9iZbl>r.t^^X^5<t 5t-^<CoX 

:^^*-:^v''j7j^ [Mg (Cs Ht O2 ) 2 3 . -^^*-t-v^^^ 
v^tV^'r/p^/VT* ^ >^ CMg (CiiHisOa ) 2 ] ;65fc 
5o ^*^'>'-<4 4t^. KJ^^iS^^-^-h^mm [O2 ] Sr 
CVD3gg:*:#:4 5 t>cOXfc5o 
[0 0 5 6] rc7)CVDa^g4 0 §r;lV^Xl^C VDSr^f 

(cLX;^'^;=^Sffii lSrm#. fJT«(^?^S (2 5 0°C) 
t^*pl^^5i:^{-> SiS^S^F^Sr^^^^3SS4 gxitJEi- 

^ (m+To r r^S) o 
[0 0 5 7] -^LX. T-fe^-^vTir h^-^^^^v^^^^J: 
t9Mg04^SM 1 4 &?F^^-t-5^t^^^l::l§4 2X% ^fc 

4S:J|^^-r^^f^^<l::^4 3X\ y— b 

1 a 3^J^4 1 b ;0^bA r ;^f>s^^^'9 3^tPo ^^c. 

[0 0 5 8] :itl{-ctoX. CVD^g*:fr4 5[^l;i^^ 

0=K^(^CVD^S4 O $rffiV^X. _bfEO^CVDtc{-l^ 
;iX>^''yX-^CVD^^f 5^^*>. ^CVDCO^^ttJ 

;K 1 1 c7)iJP|Ri^^^J^2 5 o°cm&\^^^\^. ^(^^aSS4 
9§:fflV^XSiJ:^S^rtSrl OTo r rg^gt^MEEb. 
i^^S#>4 8 ^i^ibbX 1 3. 5eMUz(DMm^m^ 

^mi^-t^^t^^X^ . cvD3gB**^4 5rt{^y"^X 
[0 0 5 9] ^oj: 9l-llRcvDffife^v^ti:7°vX-^c 

vDj£i- j:oxiS:tt^ 1 4 §r?i^^^ti.ti^ m^t^:^mm 

[0 0 6 0] WM''^^^^ 2 O (Di^U : ^"f > W®:^'^ ^ 
::d-:7fe) o ^LX. ^(Dmm±\^. mjffi-^^^vi- 1 o 

^tlWHJIt-bX. ^^^1^-^:55 0. l/zm—l. 5Mm 
co::^'y^*&*{-¥:fe9^^^@:d^o. Imih— O. 5 m mCO 
^^li^^^^T i O2 Sr^iPL/cSfeiim^;^^^^^2 3 

§r?F^^i-^o :z.(D&^mmi^:^^y:^m2 smm:^^'^ 

5o r.coefe^«ft:;^/^^^(^^^?^*fi. 5 5 0°C~ 
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5 9 O^Cft^o 

[0 0 6 1] ^LT. y-^-WJS^:7^^X-^^lt 

(R) ^Ttfl^. ^fe (G) ^Tfei^. «fe (B) 

r^fe^Tfe^J : Zn:2SiO. :Mn 

rWfe-^Tfe^^^J : B aMg A 1 loOiT : Eu^* 

[0 0 6 2] ±m(Dm^2 4^\^Xth^'^^W<D 

fe*7fe<*?f^^ffl?s#^&. yt^>^y'7 2(DEEtixmmmm<o 
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